We incubated the endangered Japanese crayfish (Cambaroides japonicus) eggs in vitro at the different water conditions, i.e., pH (from 3 to 12 using 20 • C water) and water temperature (from 2 to 20 • C using pH 7 water) in order to understand the suitable egg rearing conditions. Crayfish eggs sampled just after spawning (15 May, 2009) were not able to survive until hatch out. This result strongly suggested that early stage of eggs effectively develop when attached to the pleopods of the mother. In contrast, crayfish eggs that were before hatching (31 July, 2009) were able to survive in a wide range of water conditions. However, they were weak for acid condition. These findings suggested that acid conditions (i.e., acid rain) caused by human activities might be spurred the drastic decline of Japanese crayfish.
INTRODUCTION
The Japanese crayfish, Cambaroides japonicus, is the only native crayfish species in Japan (Miyake, 1982) . However, local populations of the Japanese crayfish have drastically declined, prompting the Japanese Fisheries Agency in 1998 and the Environment Agency in 2000 to declare it as an endangered species, and necessitating the collection of information for its cultivation and conservation.
Cambaroides japonicus spawn in May, and carries eggs and hatchlings for a long period (from two to three months) until the juveniles become independent (Kawai et al., 1994) . Therefore, the survival ratio of eggs and hatchlings depends on also their mother. However, the potential negative effects of the mother, for example, egg loss, death of the mother and a decline in water quality sometimes occur in wild. So far, Nakata et al. (2004) developed a simple, easy method with a microplate to artificially incubate eggs for their cultivation to prevent these effects. However, the suitable water qualities (pH and water temperature) for artificially cultivating their eggs were still unknown. Therefore, we examined the tolerance to the pH and water temperature of C. japonicus eggs in vitro.
MATERIAL AND METHODS
We collected ovigerous female C. japonicus which had over 100 eggs by hand from a river in eastern Hokkaido on 15 May (just after spawning: female numbers = 11) and 31 July (just before hatching: female numbers = 4) 2009. The number of eggs of a female is from 30 to 70 (Kawai et al., 1994) . In order to conserve the population, only three to five eggs/1 treatment (i.e., 19 treatments used 57 or 95 eggs/a C. japonicus) were gently and randomly collected from the pleopods by using forceps and then the females which had over 10 eggs were released in the river. The egg stage of just before hatching were decided to observe embryo in eggs or not. Using these eggs, we incubated the eggs according to Nakata et al. (2004) . Nakata et al. (2004) clarified that a suitable water temperature for the eggs to develop would be approximately 15
• C. Therefore, we set pre-boiled water at pH 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12 using hydrochloric acid or sodium hydroxide. The methods and conditions of this experiment were the same as the experiments using sterile water at 15
• C. In contrast, using pH 7 water, we investigated the detailed suitable water temperature at 2, 4, 6, 8, 10, 12, 14, 16, 18 and 20 • C. The methods and conditions of this experiment were the same as the experiments using sterile water at pH 7. The water temperature was controlled in an incubator (Cool. Incubator; As one, Japan). The water volumes were 1 ml in 48-well microplates. With the collecting eggs, one egg was placed in each well of the microplates and the plates were capped. An egg was judged to have hatched when the stage-1 juvenile according to the criteria of Scholtz & Kawai (2002) was observed. An egg was judged to have been dead when it appeared bright orange or was infected by fungus (Nakata et al., 2004 ). An
